This investigation was conducted at the, Experimental Farm, Faculty of Agriculture, Zagazig University, Sharkia Governorate, Egypt during 2016 and 2017 summer seasons to study the growth and forage yield of Pearl millet. The experiment was arranged in a split plot design with three replications. The treatments consisted of two cutting dates [early at 56 days after sowing (DAS), and late at 63 DAS for the 1 st cut, and after 35 and 42 days from the 1 st and 2 nd cuts for the 2 nd and 3 rd cuts] respectively and three nitrogen (N) fertilizer levels viz. 15, 30 and 45 kg N/fad./cut. The results indicated that late cutting date significantly produced the highest growth values for each of plant height (238.2 cm), leaf area/plant (4970.2 cm 2 ) and fresh forage weight (164.9 (g)/plant). Also, the highest fresh and dry forage yields (16.88 and 3.541 ton/fad), the highest total fresh seasonal yield (TFSY) and total dry seasonal yield (TDSY) 37.98 and 7.11 ton/fad., were as well recorded by late cutting in both seasons. Apparently, the highest obtained value of each studied growth traits and the forage yield during both growing seasons was achieved by increasing N fertilizer level up to the highest amount (45 kg N/fad./cut), followed by 30 and 15 kg N/fad./cut, respectively. The significant interaction effect between the two studied factors on forage yield indicated that the highest (TDSY) (7.607 ton/fad.) of pearl millet was obtainable at late cutting date under application of 45 kg N/fad./ cut. The results of the present study has concluded that, cutting at 63 DAS followed by 42 and 35 days interval for next cuts (three cuts) with application of 45 kg N/fad./cut is optimum for better growth and yield performance in pearl millet cultivar "Shandaweel 1" under the agro-climatic conditions of Sharkia Governorate in Egypt and similar areas.
INTRODUCTION
Pearl millet (Pennisetum glaucum L.) is an important and widely cultivated staple crop in many African countries. It provides a dualpurpose annual summer crop utilized for human food and livestock feeding. The crop is well knowable by forage producers especially in arid and semi-arid areas for its heat and drought tolerance, vigorous growth, quick re-growth after grazing or cutting, high biomass production potential and free from hydrocynide acid (Khairwal et al., 2007; Bramhaiah et al., 2018) . Pearl millet's green foliage is leafy, palatable and nutritious feedstock for dairy cattle. Today in Egypt, with the continues occurrence of green forage shortage during summer seasons, increasing the productivity of some promising annual forage types is getting interest. Growth and yield of pearl millet can be enriched only through efficient agronomy intervention. Forage cutting date was found to be a determinant factor that affect to a great extend the regrowth habit as well as yield of forage crops. It was established that early cutting would trigger crop re-growth, while delayed cutting tend to produce higher yield (Bukhari et al., 2011; Raval et al., 2014; Manjanagouda, 2015) . In this context, Andrews and Kumar (1992) In the light of that background, the present investigation was carried out with the aim to determine the most suitable cutting date and optimum nitrogen (N) fertilizer level that can bring about better growth and higher forage yield in pearl millet cultivar Shandaweel 1 under the agro-climatic conditions of Sharkia Governorate, Egypt.
MATERIALS AND METHODS
Two field experiments were conducted during two consecutive summer seasons 2016 and 2017 on a clay soil at the Experimental Farm, Faculty of Agriculture, Zagazig University, Sharkia Governorate, Egypt (30º 6` N and 31º 6` E). Soil samples from (30 cm) depth were taken to determine the soil physical and chemical properties (Table 1 ). In addition, (Table 2) . Treatments consisted of two cutting dates (early and late) and three nitrogen levels (15, 30 and 45 kg N/fad./cut) using a Pearl millet cultivar Shandaweel 1. The early cutting date in the 1 st cut was taken 56 DAS, and the late cutting was taken 63 DAS. The early and late cuttings dates in 2 nd cut were taken after 35 and 42 days from the 1 st cut, and same schedule was done for the 3 rd cut, respectively. The experiments were laid out in a split plot design with three replications, where cutting dates assigned to the main plots and nitrogen fertilizer levels occupied the sub plots. The preceding crop was faba bean (Vicia faba L.) during both seasons. Grains of pearl millet Shandaweel 1 were sown on April 28 th and May 20 th in the first and second seasons, respectively.
Sowing was done in hills on ridges, with 10 cm distance between hills and 60 cm between ridges. The experimental plot area was 10.5 m 2 , (i.e. 2.5 m width and 4.2 m length), each plot contained 7 ridges. Thinning was done at 14 DAS leaving two plants per hill to obtain a population of 140.000 plants/fad. Nitrogen fertilizer was applied in form of Ammonium nitrate (33.5% N), while weed control was done manually. A surface irrigation system was used and the other culture practices for the crop were applied according to ministry of agriculture recommendations.
Recorded Data

Growth characters
In order to measure the studied growth characters, five guarded plants were randomly taken from the 2 nd and 6 th ridges of each plot, respectively. 
Forage yield
Fresh forage yield was estimated by harvesting the plants of the inner three ridges at each plot, weighted in (kg/plot), then converted into (ton/ fad.) using the plot and the dry yield (ton/fad) was determined in lab using a (500 g) subsample collected from the fresh weights, oven dried at constant temperature of 70°C for 48 hours accordingly.
Statistical analysis
Data of the two seasons were statistically analyzed according to the methods outlined by Steel et al. (1997) . Whereas, significance of differences among various means of different characters under study was compared with the help of Duncan's multiple range tests (Duncan, 1955) . In the interaction Tables, capital and small letters were used for comparison among row and column means, respectively.
RESULTS AND DISCUSSION
Growth Characters
Plant height (cm), number of shoots/plant, leaf area (cm 2 )/plant and fresh forage weight (g)/ plant
Results revealed in Table 3 show the influence of cutting dates and nitrogen fertilization levels on plant height in both seasons. It is evident from Table 3 that plant height was significantly affected by cutting date in both seasons. The late cutting date (63 DAS), (42 days after 1 st cut) and (42 days after 2 nd cut) appeared to produce the tallest plants (183.3, 238.2 and 167.9 cm) in the first season during the three cuts, compared to early cutting. Meanwhile in the second season, the differences between cutting date treatments (early and late) for the second cut did not reach the level of significance. While, the early cutting date (35 days after 2 nd cut) gave the highest plant height value (129.4 cm.) at the 3 rd cut in second season compared with that of late cutting date (115.0 cm.) in the same cut (42 days after 2 nd cut). Number of shoots/ plant is an important yield contributing parameter and has direct effect on both fresh and total forage yield/fad of pearl millet, wherein the late cutting date (63 DAS) produced the highest number of shoots/ plant (6.32) in the 1 st cut followed by (5.27 and 3.23 shoots) in the 2 nd and 3 rd cuts of early cutting dates (42 days after 1 st cut and 2 nd cut) in the first season, respectively. It was clear from these results that number of shoots/plant took a reverse direction as the early cutting dates gave higher values compared to late cutting for the 2 nd and 3 rd cuts, respectively (Table 3) . Otherwise, in the second season, differences between cutting dates treatments did not reach the level of significance during the 1 st and 2 nd cuts. Whereas, in the 3 rd cut, early cutting date (35 days after 2 nd cut) gave the highest number of shoots per plant (1.00) followed by (0.61) at late cutting date (42 days after 2 nd cut). The results of cutting date revealed highly significant differences through both growing seasons with regard to leaf area/plant under the three cuts, where, late cutting (63 DAS), (42 days after 1 st cut) and (42 days after 2 nd cut) achieved the highest leaf area/ plant values (4970.2, 3837.5 and 1716.9 cm 2 ) during the first season in the 1 st , 2 nd and 3 rd cuts, respectively, as well as in the 1 st cut in second season (3267.0 cm 2 ) compared to the values obtained at early cutting dates. However, during the second season, a reverse direction was also observed at the 2 nd and 3 rd cuts whereby the early cutting dates gave the highest leaf area/ plant (2242.7 and 1619.2 cm 2 ) compared to that of late cutting (Table 3) . Apparently, cutting date had no significant effect on fresh forage weight (g)/plant at all the cuts during the first season (Table 3) . Whereas, in the second season, the late cutting date (63 DAS) and (42 days after 1 st cut) registered the highest fresh forage weight (g)/plant (124.7 and 164.9 g) in the 1 st and 2 nd cuts, followed by (92.51 g.) in the 3 rd cut under early cutting date (35 days after 2 nd cut). Differences between early and late cutting dates were highly significant at the 1 st and 2 nd cuts, and significant at the 3 rd cut accordingly. The highest values obtained for these growth characters during cutting dates could be due to the given extra growing time (7 days after early cutting in the 1 st , 2 nd and 3 rd cuts, respectively) which allowed plants to utilize more nitrogen and nutrients from soil, which resulted in further vegetative growth of the pearl millet crop. These results are in conformity with those reported by Noor et al. (2016) and Eissa et al. (2018) .
Results of the effect of N fertilizer levels indicated highly significant differences throughout the both growing seasons. Meanthrough, plant height, number of shoots/plant, leaf area/plant and fresh forage weight (g/plant) appeared to be significantly increased as N level was increased (Table 3) . Where, the highest values of aforementioned traits were recorded by the increment of N level up to 45 kg N/fad./cut, followed by 30 and 15 kg N/fad./cut, respectively. However, N level had no significant effect on fresh forage weight (g/plant) in both 1 st and 3 rd cuts during first season. It was clear from these results that, with the increase in N application, the plant photosynthesizing area, and the assimilate production were increased, therefore caused more plant height, more number of shoots per plant, greater leaf area/plant and thus increased fresh forage weight per plant (Bramhaiah et al., 2018; Joshi et al., 2018; Tisdal and Nelson, 1975) . Similar significant N effect on vegetative growth characters development in pearl millet were reported by several authors (Ayub et al.,  2009; Shahin et al., 2013; Ibrahim et al., 2014;  Bhuva et al., 2018; Thakor et al., 2018) .
Forage Yield Fresh and dry yields (ton/fad.)
With regard to the two cutting date treatments, the results obtained under the present investigation revealed significant to highly significant differences between early and late cutting dates over the three cuts, respectively whereby late cutting dates (63 DAS) and (42 days after 1 st cut) produced the highest fresh forage yield (ton/fad.) in both growing seasons, as well as, the TFSY (ton/fad.), compared to the early cutting date (56 DAS), (35 days after 1 st cut and 2 nd cut) ( Table 4 ). The highest fresh forage yield (16.88 ton/fad.) was obtained at the 1 st cut late cutting (63 DAS) in the first season, while the lowest yield (3.51 ton/fad.) was recorded at the 3 rd cut late cutting (42 days after 2 nd cut) in the second season. Additionally, the highest TFSY (37.98 ton/fad.) was recorded at late cutting date in the first season (Table 4) accordingly. However, cutting date had no significant effect on fresh forage yield at the 3 rd cut in first season. Furthermore, the late cutting date significantly produced the highest dry forage yield (3.541 ton/fad.) which was recorded at the 1 st cut (63 DAS) , followed by (3.183 ton/fad.) at the 2 nd cut early (35 days after 1 st cut) in the first season. On the other hand, the higher values of dry forage yield were significantly obtained from late cutting dates 3.396 and 2.637 ton/fad for both the 2 nd and the 1 st cuts compared to early cutting date, respectively (Table 4 ). Consequently, the highest TDSY (7.113 ton/fad.) was obtained in the late cutting date during second season, followed by 5.223 (ton/fad.) at early cutting date accordingly. However, a reverse direction was yet again observed during the first season at the 2 nd cut whereas early cutting date (35 days after 1 st cut) outyielded the late cutting date (42 days after 1 st cut) and gave the highest dry forage yield (3.183 ton/fad.). Cutting date had no significant effect on TDSY in the first season, as well as, dry forage yield in 3 rd cut during the second season. The huge drop witnessed in forage yield (ton/fad.) in the second season compared to the first one, under this study, could be due to variation in sowing time, which was initiated on late April in first season, while Regarding the influence of N fertilizer levels on fresh yield and TFSY (ton/fad.), as well as, dry yield and TDSY (ton/fad.) during both growing seasons, the results presented in (Table 4 ) indicated significant to highly significant differences across all the cuts in both growing seasons. It was clear that, the highest values obtained for fresh forage yield and TFSY as well as the dry yield and TDSY (ton/fad.), were obtained under application of the highest applied N fertilizer level (45 kg N/fad./cut.), followed descendangly by 30 and 15 kg N/fad./cut), respectively. However, N level had no significant effect on dry forage yield (ton/fad.) in the 1 st cut during first season (Table 4 ). The present results indicated that, the highest fresh and dry forage yields (ton/fad.) of pearl millet cultivar Shandaweel 1 was increased by the increase of N level up to 45 kg N/fad./cut, followed by 30 and 15 kg N/fad./cut, respectively. So far, the interaction result between the studied factors revealed a significant effect on dry forage yield (ton/fad.) at the 2 nd cut in the second season ( .607 a farmers use considering both the economic and environmental aspects. Nevertheless, the realized significant increase in forage yield as affected by N application in the current findings could be attributed to the increase occurred in plant height, leaf area per plant and fresh forage weight (g)/plant (Table 3) 
Conclusion
It is concluded from the results of the present study that, all the studied growth characters of pearl millet cultivar Shandaweel 1 gave significantly higher values mostly by cutting at late cutting dates (63 DAS), (42 days after 1 st cut) and (35 days after 2 nd cut) for the three cuts, respectively. Late cutting (63 DAS) and (42 days after 1 st cut and 2 nd cut respectively) produced the highest fresh and dry forage yields in addition to their total seasonal yield. It was quite evident that increasing the nitrogen fertilizer level caused significant increase in growth and forage yield attributes. For enriched growth and high yield production, it is concluded that pearl millet cultivar Shandaweel 1 should be best cut at 63 DAS, then after 42 and 35 days interval for next cuts under a three cuts systems, with application of 45 kg N/fad./cut under the particular agro-climatic conditions of Sharkia Governorate in Egypt and similar areas.
